Immune complex-induced integrin activation and L-plastin phosphorylation require protein kinase A.
Integrins in resting leukocytes are poorly adhesive, and cell activation is required to induce integrin-mediated adhesion. We recently demonstrated a close correlation between phosphorylation of Ser(5) in L-plastin (LPL), a leukocyte-specific 67-kDa actin bundling protein, and activation of alpha(M)beta(2)-mediated adhesion in polymorphonuclear neutrophils (PMN) (Jones, S. L., Wang, J., Turck, C. W., and Brown, E. J. (1998) Proc. Natl. Acad. Sci. U. S. A. 95, 9331-9336). However, the kinase that phosphorylates LPL Ser(5) has not been identified. We found that cAMP-dependent protein kinase (PKA), but not a variety of other serine kinases, can specifically phosphorylate LPL and LPL-derived peptides on Ser(5) in vitro. The cell-permeable cAMP analog 8-bromo-cAMP and the adenylate cyclase activator forskolin both induce LPL phosphorylation in cells. Two PKA inhibitors, H89 and KT5720, inhibited immune complex (IC)-stimulated LPL phosphorylation as well as IC-induced activation of alpha(M)beta(2)-mediated adhesion in PMN. The dose response of H89 inhibition of PMN adhesion correlated with its inhibition of LPL phosphorylation in response to IC. IC stimulation also transiently increased intracellular cAMP concentration in PMN. Thus, PKA functions in an integrin activation pathway initiated by IC binding to Fcgamma receptors in addition to its better known role as a negative regulator of cell activation by G protein-coupled receptors. In contrast, LPL Ser(5) phosphorylation and PMN adhesion induced by formylmethionyl-leucylphenylalanine or phorbol myristate acetate were not affected by PKA inhibitors, suggesting that a different kinase(s) is responsible for LPL phosphorylation in response to these agonists. Phosphoinositidyl 3-kinase also is required for FcgammaR but not formylmethionyl-leucylphenylalanine- or phorbol myristate acetate-induced LPL phosphorylation and activation of alpha(M)beta(2). Two phosphoinositidyl 3-kinase inhibitors blocked FcgammaR-induced cAMP accumulation, demonstrating that this kinase acts upstream of PKA. These data demonstrate a necessary role for PKA in IC-induced integrin activation and LPL phosphorylation.